Objectives: This study aimed at assessment of the perceived barriers and motivators to smoking cessation among socially-disadvantaged populations in Poland. It is hypothesized that different factors can be considered depending on the level of smoking addiction. Therefore, a comparison between light and heavy smokers was performed. Material and Methods: Data collected during the second wave of a cross-sectional study carried out in the Piotrkowski District in October 2016 -February 2017 among 1668 socio-economically disadvantaged persons constituted the source of information for the present study. Barriers and motivators to smoking cessation among daily smokers were identified via face-to face interviews. Results: About one-third of the studied population admitted to being current daily smokers, almost 75% of whom were heavy smokers. The most common barriers to quitting smoking were related to difficulties in quitting (62%), the lack of willingness to quit (56%), as well as addiction and withdrawal symptoms (craving cigarettes [65%], habit [56%], stress and mood swings [55%]). A significantly higher proportion of such barriers was noted among heavy smokers compared to light smokers (p < 0.05). The following motivations to quit were pointed out by the respondents: available pharmacotherapy (47%), access to a free-of-charge cessation clinic (40%), and encouragement and support provided by their doctor (30%), with no differences between various levels of smoking addiction (p > 0.05). Conclusions: Developing effective interventions targeted at unique deprived populations requires understanding the barriers and motivators to quitting smoking. Social support and financial issues, including free-of-charge pharmacotherapy and cessation clinics, as well as doctor's encouragement and support, are crucial for successful smoking cessation in this vulnerable population.
countries with a medium socio-demographic index (SDI), as opposed to daily smoking women who stood out in high SDI countries. The quarter-century period between 1990 and 2015 demonstrated a visible decline in the global agestandardized prevalence of daily smoking for both sexes, dropping by 28.4% (95% UI: 25.8-31.1) for men and 34.4% (95% UI: 29.4-38.6) for women. Nevertheless, smoking still remains a key public health concern. Interestingly, the rate of progress for smoking prevalence reduction has not been consistent across geographies, development status and sex, which indicates, as enunciated by the recent trends, that the drive to maintain the past rates of decline must not be considered obvious, especially among women and in low to middle-SDI countries. This is further corroborated by the fact that the current process of smoking rate reduction in Europe has not been as expeditious as many expected; it is also notable that the degree of that progress is hugely diversified. It cannot be stressed enough that smoking prevalence and related health risks are, in general, higher among sociallydisadvantaged groups, which translates into earlier smoking starts, the heaviness of smoking and less successful quit attempts, as compared to groups enjoying better life situations [9] [10] [11] [12] [13] . In recent years much research has explored motivators and barriers to quitting smoking among specific disadvantaged groups, including mental health patients, those living in socio-economically deprived areas, and pregnant Aboriginal and Torres Strait Islander women. The following barriers to quitting smoking have been considered: the lack of knowledge, poor self-efficacy, prosmoking community norms and the lack of willpower [14] [15] [16] [17] [18] [19] . It is hypothesized that financial stress and characteristics of smokers' social environments influence smoking cessation [20, 21] . In addition, disadvantaged populations may have difficulty accessing healthcare and obtaining cessation advice, and thus fail to receive cessation treatment during a quit attempt. Skepticism about treatment effectiveness might also contribute to the insufficient administration of treatment and the lack of success [22] .
INTRODUCTION
Harmful effects of smoking on physical health and wellbeing have been extensively discussed and documented throughout the world since the early 1960s [1] [2] [3] [4] [5] [6] . Tobaccorelated diseases have led to > 5 million deaths annually since 1990, with a steadily growing contribution to the overall disease burden, especially in lower income countries -in 2015 smoking was found to be the second key risk factor for early death and disability worldwide [7] . Extensive research has quantified the economic burden of smoking on the society with the help of avoidable healthcare expenditures and via indirect losses associated with morbidity and mortality [8] . Smoking-related diseases accounted for 5.7% of the global health expenditures in 2012, while the total economic cost of smoking (based on the combined healthcare expenditures and productivity losses) corresponded to 1.8% of the world's annual gross domestic product (GDP). The heavy economic burden that smoking imposes is seen most distinctly in Europe, where the cost of smoking-attributable diseases is equivalent to 2.5% of the region's annual GDP. There are, however, significant sub-regional variations, with Eastern Europe standing out with as much as 3.6% of the GDP, compared to 2% for other European countries. The smoking-attributable death (SAD) rate in Poland, for instance, is estimated at 353, and the smoking-attributable fraction (SAF) at 6.6% of the combined health expenditures. Regardless of the undisputed evidence on the harmful effects of tobacco, covering a period of over half a century, the worldwide age-standardized prevalence of daily smoking in 2015 amounted to 25% (95% uncertainty interval [UI]: 24.2-25.7) in men and 5.4% (95% UI: 5.1-5.7) in women [7] . Compared to the global average for men, a substantially higher smoking prevalence was found in 51 countries and territories, mostly located in Central and Eastern Europe. In the case of women, 70 countries, located primarily in Western and Central Europe, exceeded the global average significantly. The prevalence of daily smoking for men was the highest in Norway Grants and co-financed by the Polish state, constituted the source of information for the present study. Detailed characteristics of the district, program assumptions and methodology have all been published elsewhere [13, 28, 29] . The second wave of the study was conducted in order to collect data on the potential changes in respondents' lifestyles that may happen during the observed period, and to broaden the knowledge on some further factors that may influence selected health behaviors among the study participants, including smoking cessation. Thus, among others, issues related to the perceived barriers and motivators to smoking cessation were incorporated into the existing survey tool. The second questionnaire survey was completed in October 2016 -February 2017. The investigation was based on a sample of socially-disadvantaged adults aged 18-59, residents of the Piotrkowski District, entitled to social aid from welfare institutions of the local government. Benefits under the system are granted to individuals and families who claim to live below a certain income threshold. Monetary benefits are discharged based on the monthly income per capita in any given household. For the purposes of the study and in line with the relevant local regulations, socio-economically disadvantaged (SD) persons are defined as those whose income threshold does not exceed 158 USD (634 PLN) per month for individuals, and 128 USD (514 PLN) per month for family members [30] . All those who met the inclusion criteria were invited to participate in the examination (3636 of the inhabitants). About 46% of the study population provided their responses, based on 1668 face-to-face interviews. The project was approved by the Bioethics Committee of the Medical University in Lodz, Łódź, Poland (Project Identification Code: RNN/243/15/KE).
Measurements
Detailed information on the questionnaire and its contents is available in the previous research papers [13, 28, 29] . The adopted research tool, provided for the collection of inIn Poland, smoking rate declines have been seen over many decades, but as many as almost one-third (30.3%) of the population still continue to be current (daily or occasional) smokers. Additionally, recent research has demonstrated that specific settings are conducive to a much higher smoking prevalence, with men from the socially-disadvantaged populations of social assistance clients being affected the most (50%) [13] . Tobacco dependence is a chronic disease that often requires repeated interventions and multiple attempts to quit. However, for the purpose of developing tobacco control measures, understanding the perceived barriers and motivators to smoking cessation may increase the rates of long-term abstinence. Developing effective interventions for unique deprived populations requires comprehensive research to determine both the normative beliefs and perceived barriers to bringing about a change among the group to be targeted, and to ensure implementation of a culturally relevant and acceptable intervention [18] . Health behaviors are embedded within a social and cultural context, which is especially important to consider when attempting to address health disparities in vulnerable or marginalized groups [23] [24] [25] [26] [27] . Unfortunately, currently there are no data available on the barriers and motivators to smoking cessation among the severely disadvantaged population of beneficiaries of the government welfare assistance in Poland. This study aimed at assessment of the perceived barriers and motivators to smoking cessation among socially-disadvantaged populations in Poland. It is hypothesized that different factors can be considered depending on the level of smoking addiction. Therefore, a comparison between light and heavy smokers was performed.
MATERIAL AND METHODS

Study design and population
Data collected during the second wave of a cross-sectional study performed in the Piotrkowski District, which was part of the PL-13 Program "Reducing Social Inequalities in Health," supported by a grant from Norway through IJOMEH 2019;32(3) 366 In an effort to assess the study population's awareness of the negative health consequences of active smoking, the following questions were brought up: "Does smoking tobacco cause serious illnesses?" The available answers included "yes," "no," and "don't know." The smokers were also requested to answer "yes" or "no" to several barriers and motivators to smoking cessation. A selection of potentially important factors for quitting and maintaining abstinence was based on the existing literature. The following barriers were included: I do not want to quit; it is too difficult to quit; I do not know how to quit; poor knowledge about the available quit support; fear of weight gain; smoking for stress relief; I cannot afford medication; I cannot afford specialist medical service; the lack of support; craving cigarettes; being around other smokers; habit; stress/mood swings. In addition, the following motivators were evaluated: saving money spent on tobacco products; affordable medication; a doctor who would provide support and encouragement; a nurse who would provide support and encouragement; social care worker's support; support and encouragement from friends and family; access to a toll-free quit line; access to a free-of-charge quit website; access to free-ofcharge cessation clinics; concerns about health problems; current complaints; medical recommendations; concerns about family health problems; smoke-free legislation.
Statistical analysis
The Statistica Windows XP version 10.0 (StatSoft Poland Inc., Tulusa, USA) software package was used to perform the statistical analysis. Means and standardized deviations, as well as numbers, percentages and 95% confidence intervals (95% CI), were calculated. Statistical associations of particular characteristics categories in the analyzed subgroups of respondents were assessed using an extended Mantel-Haenszel χ 2 test.
The perceived barriers and motivators to quitting, and the χ 2 test of independence for the comparison between formation on the respondents' socio-demographic status, included gender (male, female), age (years), education (primary, vocational, secondary, and higher education), employment status (currently employed with a permanent job, temporarily employed, retired, disability pensioners, students, currently without a permanent or part time job, or unemployed), subjective assessment of monthly income (sufficient to cover all living needs and able to save a certain amount, sufficient to cover all living needs, sufficient to cover the basic needs only, not sufficient to cover even the basic needs, response declined, don't know), subjective health state (fair, rather fair, neither fair nor poor, rather poor, poor), and respondents' declared health problems (none, 1-3, 4-6, > 7). In addition, data on the tobacco smoking status and environmental tobacco smoke (ETS) exposure were collected. The current smokers category included daily smokers (smoking ≥ 1 cigarettes per day over a past 30-day period at a minimum) and occasional smokers (those respondents who did not smoke on a daily basis). The nonsmoker category included never-smokers and ex-smokers. The current analysis was focused only on daily smokers. The participants were also asked about the type of cigarettes they smoked the most frequently and the number of cigarettes smoked per day. The daily smokers who smoked < 10 cigarettes/day were considered light smokers and those smoking ≥ 10 cigarettes/day were considered heavy smokers. An intention to quit smoking expressed by the study participants was organized in the following categories: intend to quit smoking within the next month, consider quitting smoking within the next 12 months, will quit smoking but not within the next 12 months, do not intend to quit smoking, or do not know/no decision. Furthermore, the study participants were asked whether they had ever tried to quit (yes/no), as well as about the number of quit attempts and the time of the last attempt to quit smoking (within the last month, 1-6 months, 6-12 months, > 12 months prior to the study).
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367 men and 67% of the daily smoking women (p < 0.001). Among less educated people, the percentage of heavy smokers was significantly higher as compared to those with secondary or higher education (p < 0.04). In the group of participants that declared smoking hand-rolled cigarettes, 92% were heavy smokers, whereas among those who smoked slim cigarettes there were 35% of heavy smokers (p < 0.001). The percentage of heavy smokers was lower among the respondents who indicated previous quit attempts, compared to those who had not tried to quit smoking (p < 0.04). Both the light and heavy smokers had tried to quit smoking on average 3 times (p > 0.05). However, the percentage of heavy smokers was higher among those who did not want to quit or wanted to do it but not in the near future (> 70%) than among those who declared an intention to quit within the following month (56%, p < 0.005).
Perceived barriers to quitting by smoking level (light vs. heavy smokers)
The most important barriers to quitting smoking that the respondents indicated were: craving cigarettes (64.7%, including 50% of the light smokers, 69.8% of the heavy smokers; p < 0.05); believing that quitting is too difficult (61.6%, including 31.8% of the light smokers, 72% of the heavy smokers; p < 0.05); the lack of willingness to quit (55.5%, including 42.4% of the light smokers and 60.1% of the heavy smokers; p < 0.05); habit (56.3%, including 31.8% of the light smokers, 64.8% of the heavy smokers; p < 0.05); stress and mood swings (54.5%, including 43.2% of the light smokers, 58.5% of the heavy smokers; p < 0.05) ( Table 2) .
Perceived motivators to quitting by smoking level (light vs. heavy smokers) Table 3 presents the motivators to smoking cessation that the light and heavy smokers perceived. Generally, a high proportion of the smokers pointed out available pharmathe light and heavy smokers, were presented. All p values were 2-sided and p < 0.05 was used to indicate statistical significance.
RESULTS
Characteristics of the study population
In total, 1668 respondents, including 1133 females and 535 males, participated in the second wave of the study (92% of the population that participated in the first stage of the project). The socio-demographic characteristics of the study participants have been published previously [14, 29, 30] . Briefly, in the studied group most of the respondents were 30-49 years old, only 5.8% had high education, < 30% had a permanent job, and 2.8% assessed their monthly income as sufficient to cover all living needs with a possibility to save some amount. Subjective health was rated by 36.3% of the respondents as fair. The majority of the respondents were aware of the fact that smoking may cause serious diseases (87.8%), and a large number of them (64.9%) also rejected being exposed to passive smoking.
Smoking characteristic of the study sample
About one-third of the sample admitted to being current daily smokers and 22.7% to being heavy smokers, with a meaningful difference between the surveyed women (15%) and men (38.9%), p < 0.05 (Table 1) . More women were occasional smokers (6.2% vs. 2.2%, p < 0.05). The mean age of the smoking onset was higher among the women than among the men (19.3±3.7 vs. 18.2±3, p < 0.001).
The level of smoking addiction (a light vs. heavy smoking status) 13.4-100
The type of cigarettes smoked the most or socially-disadvantaged people is also higher than that reported for the general population [32] [33] [34] [35] [36] [37] [38] . These findings should encourage political leaders to fight down the existing socio-economic inequalities. The smokers included in this sample admitted they had tried to quit smoking on average 3 times. Similar results were obtained in a study conducted in the USA, where respondents were asked how many times in their lifetime they had tried to quit smoking, and the average result was 2.9, with more than a third, i.e., 37.7%, replying "never" (this percentage is even higher than that observed in the study population) [39] . Such results should encourage health system managers to offer tailored services to the disadvantaged groups.
When it comes to the perceived barriers, the strength of dependence expressed in craving for cigarettes, habit, stress and mood swings, as well as belief that quitting smoking is too difficult emerged as the most important in this study. The study participants expressed a strong preference for free-of-charge pharmacotherapy and cessation clinics, as well as personalized quitting support. A recent review of the perceived barriers to smoking cessation in selected vulnerable groups by Twyman et al. [14] has described several groups of factors influencing cessation covering: -individual and lifestyle issues (physical addiction, low confidence, behavioral habit, low motivation, failed past attempts, relaxation, stress and mood management, perceived mental health benefits, enjoyment, low health related knowledge, etc.), -social and community barriers (the lack of support from a health professional, socializing, the lack of social support, high prevalence and acceptability of smoking in a community), -living and working conditions (living and working circumstances, stressful situations, a limited structure in a day-to-day life, boredom, social and geographical isolation, access to resources to quit), cotherapy (46.5%), access to a free-of-charge cessation clinic (40%), and a doctor who would provide support and encouragement (30.2%). There were no statistically significant differences in the perceived motivators to quitting between the light and heavy smokers (p > 0.05).
DISCUSSION
About one-third of the socially-disadvantaged population involved in the study admitted to being current daily smokers. What is more, a high proportion of them were heavy smokers, which means that they declared smoking ≥ 10 cigarettes/day. The most common barriers to quitting were related to difficulties in quitting, the lack of willingness to quit, as well as addiction and withdrawal symptoms (craving cigarettes, habit, stress and mood swings). A significantly higher proportion of such barriers was noted among the heavy smokers than among the light smokers. A high proportion of smokers mentioned the following motivators to quitting: available pharmacotherapy, access to a free-of-charge cessation clinic, and a doctor who would provide encouragement and support. Understanding such barriers and motivators to smoking cessation is crucial for developing effective interventions for that unique deprived population. A high prevalence of daily smokers (30.6%), with a high proportion of heavily addicted people among them (74.1%), suggests that disadvantaged conditions in which people live lead to a poorer health status. Data from the Global Adult Tobacco Survey (GATS, 2009 (GATS, -2010 that was performed on a representative sample of adults aged ≥ 15 years has shown lower percentages of current daily smokers (27%) than the percentages observed in the study population [31] . The differences are even more pronounced when looking at gender differences (the current daily smoking women in the study population: 22.5% vs. GATS: 21%; the current daily smoking men in the study population: 47.7% vs. GATS: 33.5%). In other countries, the proportion of smokers among social aid beneficiaries that smokers from these deprived areas generally have low awareness of the services available to help them, and misconceptions about their availability and effectiveness. It needs to be pointed out that a more personalized approach to promoting services that are non-judgmental, coupled with free-of-charge pharmacotherapy and flexible support, may encourage more deprived smokers to quit smoking [15, 21] . Free provision or reimbursement for the medications and nicotine replacement products increases quit attempts and abstinence [15] . It is easily understandable that social support is important for everyone who wants to quit, but for individuals in the neighborhood contexts of high smoking rates, social support for quitting may be particularly lacking [15] . Interventions aimed at changing community norms and programs that increase social support from health care providers, friends and family could be effective and fill that need [15] . The strengths of the study need to be pointed out. For the first time, information about the perceived barriers and motivators to smoking cessation have been collected from social care beneficiaries from a rural district in Poland. That information is crucial for interventions and cessation programs among this socially disadvantaged population. In addition, the interviewer-administered questionnaires completed during face-to-face interviews produced higher values of sensitivity and specificity than self-administered questionnaires, and helped to reduce the non-response rate. It also needs to be noted that from all those invited to participate in the study, about half agreed to take part in the survey (the participation rate is comparable to that obtained in other surveys in Poland (GATS Poland: 60% [31] , WOBASZ II: 45% [44] ). This study was subject to certain limitations. First, there was no objective validation of tobacco cigarette use, such as exhaled CO or measurements of cotinine. Also, its results cannot be generalized to the whole Polish population of disadvantaged citizens, as the authors only researched one region in Poland. These data were based on self-reports, which may be prone to response -cultural, socio-economic and environmental factors (cultural norms, maintaining identity and socio-economic factors). Also, a few other studies worldwide have determined similar factors that may increase quitting success in both the general and vulnerable populations [15] [16] [17] . The study by Hiscock et al. has indicated that affluent smokers who paid for prescriptions were more likely to quit than disadvantaged smokers eligible for free prescriptions [40] . The study has provided further evidence that disadvantaged smokers find quitting more difficult even when they attend a smoking cessation program. Surprisingly, Kotz and West have indicated that smokers from more deprived socio-economic groups are just as likely to try to stop smoking and use aids to cessation as those in higher groups, but there is a strong gradient across socio-economic groups in success, with those in the lowest group being half as likely to succeed compared to those from the highest group [41] . Other researchers also conclude their results with a statement, "Rather than quitting smoking, disadvantaged smokers quit treatment" [42] . In Poland, there is very limited access to smoking cessation counseling. Although pharmacotherapy is available on the market, none of the drugs is subsidized to make them more affordable to this group. Apart from that, there are no campaigns informing on the possibility of being offered help from health care professionals, beside information on the quit line placed on the packs of cigarettes. This stays in contrast with the WHO Framework Convention on Tobacco Control (FCTC) provisions as well as smoking cessation recommendations [43] . One must be aware of the fact that disadvantaged people are a more vulnerable group, and their views on smoking involve contradictions between feeling that smoking cessation involves personal responsibility, while at the same time feeling trapped by stressful life circumstances. These perceptions should be properly addressed in attempting to offer them effective interventions. The authors' results in this field are supported by other research, which suggests
